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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
manufacturing method of an electrode catalyst layer 
for a phosphoric acid type fuel cell in which battery 
characteristics are enhanced by preventing the 
reduction of the available surface area of platinum or 
platinum alloy resulting from the coating of fluororesin 
without damaging the water repellency of a catalyst 
layer. 

SOLUTION: In a manufacturing method of an 
electrode catalyst layer for a phosphoric acid type 
fuel cell made of a mixture of a catalyst which is 
composed of platinum or platinum alloy and carbon 
supporting the same, and fluororesin, the mixture of 
carbon 4 and the fluororesin 2 is uniformly applied 
onto support material 6, is heat-treated so as to form a layer 7. Thereafter, the catalyst 1 is 
impregnated into a fluororesin sheet 8 in which a fine fluororesin network is produced by 
removing the carbon only. Thereby, since the dissolving of the fluororesin 2 and the mixing 
with the catalyst 1 are conducted in separate processes, the occurrence of a coating onto 
the surface of the platinum or the platinum alloy by the dissolved fluororesin is not allowed 
so that the reduction of the available surface area of the platinum or the platinum alloy in 
the catalyst layer can be prevented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of the electrode catalyst bed for phosphoric acid fuel cells 
which serves as a catalyst which consists of platinum or a platinum alloy, and carbon that supports 
this from mixture with fluororesin After applying and heat-treating the mixture of carbon and 
fluororesin to homogeneity on supporting material and forming a layer, The manufacture approach 
of the electrode catalyst bed for phosphoric acid fuel cells characterized by sinking a catalyst into the 
fluororesin sheet with which the network of the detailed fluororesin generated by removing only 
carbon was formed. 

[Claim 2] The manufacture approach of the electrode catalyst bed for phosphoric acid fuel cells 
characterized by removing by impressing potential to this layer and electrolyzing carbon after 
applying and heat-treating the mixture of carbon and fluororesin to homogeneity on supporting 
material in the manufacture approach of the electrode catalyst bed for phosphoric acid fuel cells 
according to claim 1 and forming a layer. 

[Claim 3] The manufacture approach of the electrode catalyst bed for phosphoric acid fuel cells 
characterized by using gold or platinum as a supporting material in the manufacture approach of the 
electrode catalyst bed for phosphoric acid fuel cells according to claim 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the electrode catalyst 
bed for phosphoric acid fuel cells, and relates to the manufacture approach of the electrode catalyst 
bed for phosphoric acid fuel cells which prevented reduction of the available surface area of the 
platinum in a catalyst bed, or a platinum alloy especially. 
[0002] 

[Description of the Prior Art] The phosphoric acid fuel cell is known as equipment which changes 
into direct electrical energy the chemical energy which the fuel has from the former. This phosphoric 
acid fuel cell is what took out electrical energy from between two electrodes using the 
electrochemical reaction which occurs by supplying fuel gas, such as hydrogen, to one electrode, and 
supplying oxidant gas, such as oxygen, to the electrode of another side, and as long as fuel gas and 
oxidant gas are supplied, it can usually take out electrical energy at high effectiveness, while it 
arranges the electrode of a pair on both sides of a phosphoric-acid electrolyte. 
[0003] Usually, the electrode of this kind of phosphoric acid fuel cell consists of a catalyst bed for 
promoting electrochemical reaction, and a carbon plate which supports this catalyst bed. The catalyst 
bed is constituted by the catalyst which consists of platinum or a platinum alloy, and carbon that 
supports this, and fluororesin, and is usually manufactured as follows. 

[0004] That is, as shown in drawing 4 , a catalyst 1 and fluororesin 2 are mixed first. Next, after 
applying this mixture to homogeneity and sticking it by pressure with a roller on the carbon plate 3, 
finally a catalyst bed 4 is formed by heat-treating this sticking-by-pressure object in predetermined 
temperature and time amount in a furnace. Next, the electrode with which the network of detailed 
fluororesin 2 was formed in the catalyst bed 4 interior is manufactured by dissolving fluororesin 2 by 
heat treatment. Thus, by the water repellence of fluororesin 2, in the catalyst bed 4, the manufactured 
electrode secures the space where it does not sink into a phosphoric-acid electrolyte, and is utilized 
as passage of a fuel/oxidant gas while it raises the binding property of the catalyst bed 4 interior. 
Moreover, if the amount of mixing of fluororesin 2 is changed, the amount of sinking in of the 
phosphoric-acid electrolyte in a catalyst bed 4 can be adjusted. 

[0005] Generally, the water repellence of a catalyst bed is gradually lost by degradation of 
fluororesin, oxidation of carbon, etc. under the service condition of a fuel cell. For this reason, when 
the pore which is the passage of a fuel/oxidant gas is blockaded with a phosphoric-acid electrolyte 
with operation of a fuel cell, the diffusibility of a fuel/oxidant gas will fall and a cell property will 
also fall. In order to control the fall of the cell property of such a fuel cell with time, the amount of 
mixing of fluororesin is increased to some extent, and it is necessary to raise the water repellence of 
a catalyst bed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, if the amount of fluororesin mixing of a 
catalyst bed is increased in order to raise the water repellence of a catalyst bed, in case fluororesin 
will be dissolved by heat treatment, the front face of the platinum with which electrochemical 
reaction is actually performed, or a platinum alloy will be covered with dissolved fluororesin, and 
the problem that available surface area decreases arises. 

[0007] The platinum of carbon support is used for a catalyst here, and the example which 
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investigated the relation between the amount of fluororesin mixing and the rate of the platinum 
surface area actually used for electrochemical reaction by half cell trial is shown in drawing 3 . 
[0008] In this drawing, when the amount of mixing of fluororesin is 35wt(s)%, about 93% of the 
supported platinum surface area is used for electrochemical reaction, but if available platinum 
surface area decreases and becomes amount of mixing 50wt%, it will decrease to about 75%, as the 
amount of fluororesin mixing increases. That available platinum surface area decreases means that 
the cell property is falling. 

[0009] If the amount of fluororesin mixing of a catalyst bed is increased, although the rate to which a 
phosphoric-acid electrolyte sinks into a catalyst bed will become slow and a battery life will become 
long, on the other hand, the surface area of the platinum contributed to electrochemical reaction or a 
platinum alloy will decrease, and a cell property will fall. 

[0010] This invention was made in view of the above-mentioned situation, and the purpose is in 
offering the manufacture approach of the electrode catalyst bed for phosphoric acid fuel cells which 
prevented reduction of the surface area of the available platinum by covering of fluororesin, or a 
platinum alloy, and aimed at improvement in a cell property, without spoiling the water repellence of 
a catalyst bed. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, claim 1 of this 
invention In the manufacture approach of the electrode catalyst bed for phosphoric acid fuel cells 
which serves as a catalyst which consists of platinum or a platinum alloy, and carbon that supports 
this from mixture with fluororesin After applying and heat-treating the mixture of carbon and 
fluororesin to homogeneity on supporting material and forming a layer, it is characterized by sinking 
a catalyst into the fluororesin sheet with which the network of the detailed fluororesin generated by 
removing only carbon was formed. 

[0012] In the manufacture approach of the electrode catalyst bed for phosphoric acid fuel cells 
according to claim 1 , after claim 2 of this invention applies and heat-treats the mixture of carbon and 
fluororesin to homogeneity on supporting material and forms a layer, it is characterized by removing 
by impressing potential to this layer and electrolyzing carbon. Claim 3 of this invention is 
characterized by using gold or platinum as a supporting material in the manufacture approach of the 
electrode catalyst bed for phosphoric acid fuel cells according to claim 2. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to drawing. Drawing 1 is the schematic diagram showing the manufacture approach of the 
electrode catalyst bed for phosphoric acid fuel cells which is one example of this invention. 
[0014] In this drawing, fluororesin 2 used TFE (tetrafluoroethylene) powder and supporting material 
6 used a golden mesh for that to which the catalyst 1 supported platinum with the 20wt(s)% rate to 
carbon, respectively. 

[0015] First, 10:8 carried out fluororesin 2 and carbon 5 comparatively, it agitated and mixed in the 
solvent containing a dispersant, and paste-like mixture was obtained. It is this paste-like mixture 
10x1 0cm 2 It applied to supporting material 6 by the screen printer at homogeneity. Heat treatment 
was performed for about 10 minutes in the furnace maintained at 340-degree C nitrogen-gas- 
atmosphere mind in this, and the layer 7 was formed in supporting material 6. Thereby into a layer 7, 
the network of detailed fluororesin is formed. 

[0016] Next, this layer 7+ supporting material 6 is dipped into 1M sulfuric acid, the potential of 1.2V 
is applied, only the carbon 5 in a layer 7 is removed by electrolytic etching, and the fluororesin sheet 
8 formed in the network of detailed fluororesin is obtained. And the fluororesin sheet 8 is stuck by 
pressure with a roller on the carbon plate 3, and it carries out suction sinking in of the catalyst 1 from 
the fluororesin sheet 8 side, decompressing the carbon plate 3 side, and a catalyst bed 4 is formed on 
the carbon plate 3. Under the present circumstances, it is not heat-treating to a catalyst bed 4. 
Moreover, he is trying to set the weight ratio of the catalyst 1 at this time, and the fluororesin sheet 8 
to 1:1. That is, the amount of fluororesin mixing is 50wt(s)%. 

[0017] Thus, as a result of measuring the utilization factor on the front face of platinum in the 
produced catalyst bed 4 by half cell trial, the utilization factor on the front face of platinum was 95% 
or more. As mentioned above, by performing at another process formation of a detailed fluororesin 
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network and sinking [ of a catalyst 1 ] in in, covering to the catalyst by the fluororesin 2 which 
dissolved by heat treatment, i.e., a platinum front face, did not occur, but reduction of platinum 
surface utilization percentage was able to be prevented. [ which it has already heat-treated ] 
[0018] Furthermore, the operation hysteresis of the cell using the electrode which formed this 
catalyst bed 4, and the operation hysteresis of the cell using an electrode with the catalyst bed by the 
conventional approach were shown in drawing 2 . In drawing 2 , in the catalyst bed by the 
conventional method, if the amount of fluororesin mixing is increased from 40wt(s)% of case 
(characteristic curve 9) to 50wt(s)% (characteristic curve 10), although the life of a cell is extended, 
the cell voltage in early stages of a generation of electrical energy will fall. On the other hand, in the 
case of the catalyst bed (characteristic curve 1 1) by this invention, in spite of making the amount of 
fluororesin mixing into 50wt(s)%, even if it compares with the case (characteristic curve 9) where 
the utilization factor on the front face of platinum is 40wt(s)% of the conventional example, since it 
is high, the early stages of a generation of electrical energy to the electrical potential difference is 
longer [ a battery life ] than the case (characteristic curve 10) of 50wt(s)% of the conventional 
example highly. 
[0019] 

[Effect of the Invention] Since the dissolution of fluororesin and mixing with a catalyst are 
performed at a separate process according to the manufacture approach of the electrode catalyst bed 
for phosphoric acid fuel cells of claim 1 of this invention as explained above, covering to the 
platinum by dissolved fluororesin or a platinum alloy front face does not occur, but reduction of the 
available surface area of the platinum in a catalyst bed or a platinum alloy can be prevented. 
[0020] According to claim 2 of this invention, it becomes possible by removing carbon 
electrochemically rather than removing carbon physically and mechanically to remove completely 
the carbon caught by the detailed fluororesin network. 

[0021] Since it becomes possible to perform electrolysis processing as it is by there being 
conductivity and forming the layer of the mixture of carbon and fluororesin on the mesh of stable 
gold or platinum chemically according to claim 3 of this invention, it can work more easily. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[D rawing 1] The schematic diagram showing the manufacture approach of the electrode catalyst bed 
for phosphoric acid fuel cells of one example of this invention. 

[Drawing 2] Drawing having shown the property of the fuel cell using an electrode with the 
conventional catalyst bed, and an electrode with the catalyst bed by this invention with the passage 
of time. 

[Drawing 3] Drawing showing the amount of fluororesin mixing of the electrode catalyst bed for 
phosphoric acid fuel cells and the utilization factor on the front face of platinum of a catalyst bed by 
the conventional manufacture approach. 

[Drawing 4] The schematic diagram showing the manufacture approach of the conventional 
electrode catalyst bed for phosphoric acid fuel cells. 
[Description of Notations] 

1 [ - A catalyst bed, 5 / Carbon, 6 / - Supporting material, 7 / ~ A layer, 8 / — Fluororesin sheet. ] 
— A catalyst, 2 ~ Fluororesin, 3 — A carbon plate, 4 

[Translation done.] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method of an 
electrode catalyst layer for a phosphoric acid type fuel cell in which 
battery characteristics are enhanced by preventing the reduction of 
the available surface area of platinum or platinum alloy resulting from 
the coating of fluororesin without damaging the water repellency of a 
catalyst layer. 

SOLUTION: In a manufacturing method of an electrode catalyst layer 
for a phosphoric acid type fuel cell made of a mixture of a catalyst 
which is composed of platinum or platinum alloy and carbon supporting 
the same, and fluororesin, the mixture of carbon 4 and the fluororesin 
2 is uniformly applied onto support material 6, is heat-treated so as to 
form a layer 7. Thereafter, the catalyst 1 is impregnated into a 
fluororesin sheet 8 in which a fine fluororesin network is produced by 
removing the carbon only. Thereby, since the dissolving of the 
fluororesin 2 and the mixing with the catalyst 1 are conducted in 
separate processes, the occurrence of a coating onto the surface of 
the platinum or the platinum alloy by the dissolved fluororesin is not 
allowed so that the reduction of the available surface area of the 
platinum or the platinum alloy in the catalyst layer can be prevented. 
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